Isolation and characterization of four peptide hydrolases from the cytosol of rat intestinal mucosa.
The high speed supernatant fluid prepared from rat intestinal mucosa was subjected to ion-exchange chromatography on diethlaminoethyl-cellulose eluted with a linear gradient of sodium chloride (0 to 0.27 M). Assay of eluted fractions for Phe-Gly hydrolase activity revealed four distinct peaks of enzyme activity. These cytosol enzymes have been designated I, II, III, and IV in order of their elution from the column. Examination of the substrate specificity of the four enzymes by use of 20 mM peptide concentrations indicated the most discriminating substrates for the four enzymes were Leu-Gly-Gly, His-Met, Ser-Phe, and leucine amide, respectively. The mean distribution of the recovered peptide hydrolase activities against these substrates among the four enzymes I, II, III, and IV was 96.1, 1.4, 1.7, and 0.8%, respectively, for Leu-Gly-Gly; 0.6, 96.4, 2.4, and 0.6% for His-Met; 0, 0, 95.8, and 4.2% for Ser-Phe; and 20.8, 19.8, 5.6, and 53.8% for leucine amide. Ion-exchange chromatography resulted in increases in specific activity of 19-, 19-, 46-, and 3.5-fold for enzymes I, II, III, and IV, respectively. The activity of all four enzymes, but especially III and IV, were stabilized by the presence of 150 muM dithioerythritol. Activity of each of the four enzymes was decreased 79 to 100% by 1mM ethylenediaminetetraacetate, HgCl2, 1, 10-phenanthroline, or 0.5 mM p-hydroxymercuribenzoate, except that the activity of enzyme I was decreased only 15% by ethylenediaminetetraacetate. No significant activation of the partially purified enzymes occurred in the presence of 500 muM Zn++, Co++, or Mg++. The four enzymes exhibited distinct pH profiles with optima at 7.5, 7.5, 8.5, and 8.0 for enzymes I, II, III, and IV, respectively. Molecular weights of the four enzymes determined by gel filtration on Sephadex G-200 were 58,500, 74,000, 97,500, and 113,000, respectively. All four enzymes lost more than 85% of their activity after 1 hr at temperatures of 50 degrees C or higher in sodium phosphate buffer, pH 7.0. The Km values determined with the most specific substrates for each enzyme were 0.76, 0.44, 3.82, and 8.3 mM for enzymes I, II, III, and IV, respectively. Recent evidence suggests that a significant amount of some small peptides are absorbed intact and hydrolyzed by cytosol peptide hydrolases. Adequate understanding of the function and control of these intracellular enzymes requires knowledge of the characteristics and substrates specificity of individual enzymes. The study described here demonstrates the presence of at least four cytosol peptide hydrolases with distinct substrate specificities. Substrates almost exclusively hydrolyzed by each of three of the enzymes, and therefore suitable for assay of each of these enzymes in the presence of the others, have been identified.